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We, The British . Thermostat Com- 
PAifT Limited, a Britisli Company, of 
Teddmffton Works. Windmill Road, Sun- 
burjr-on-TIiamea, Middlesex, do hereby 
declare the nature of tiis invention to be 
as folloTTB: — 

. TIus invention relates to shaft seals or 
packless glands of the kind T^herein an 
annular ring rotatable ^nth a shaft 
makes rubbing contact with a fixed ring, 
the engagement between these two- comr 
pon^nts being maintained by resilient 
means. In shaft seals of this character 
the said resilient means are frequently 
coi^tituted by a flexible corrugated 
metallic sleeve or bellows which also forms 
a sealing component. It is the object of 
the present invention to provide improve- 
90 construction of shaft seals 

designed to constitute safety means to pre- 
vent serious leakage of liquid in the event 
of the metallic sleeve becoming punctured 
or broken, and also to. provide a means of 
damping out vibration at the seal face. 

According to the invention an improved 
shaft seal or packless gland of .the kind 
above described is characteirised by a 
resilient ring carried directly or indirectly 
by .the shaft and maMnsr contact with a 
conaplementary part of the device in a 
position to prevent leakage along the shaft 
to the exterior of. the ffland. 

In carrying the invention into- effect and 
according to one form thereof a shaft seal 
ifl constituted by an anntJar plate fixed 
around a shaft and connected by a flexible 
metallic bellows to an annular ring 
formed integral with a cylindrical hou/j- 
ing which extends into a position closely 
40 adjacent the periphery of the annular 
plate. At the junction between annular 
nnp and housing a recess is formed in 
which 18 seated the seal ring" which in 
operation rotated in contact with the rub- 
bing ring fixed to the stationarv housing. 
In order fo^preyent leakage of liquid in 
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the event of puncture or f ractui^e of the 
bellows, the peripheral portion of the said 
annular plate is foinaed or provided with 
an annular bracket forming a channel- 50 
shaped groove in which is disposed a ring- 
of resihent material which, where oilfi 

'"^^^^ ^^""^^ ^« from 

ayntJietic rubber. 

Accorduag to anotter form of tiie inven- 65 
tion tbe resilient ring- is disposed in a peri- 
pheral groove formed in tte ring freely 

JoT^:''''^^ "^ft ^Hch caries the 
•sealing nng. tliia rin^ ieing- mounted at 
the free end of the flesdhle metaUic hel- 
JoTra T7hose opposite end. .as before, is fixed 
to an annular plate carried by the shaft, 
oni? !J Sf^ form_of construction a.boye de- 
™f ot^ '■^'''iif^* operates, in the 
evMit of^ puncture or fracture of the 

l?wJ ^^rt^""^*". P^^^e^* leakage of 
hmtid to the esterior of the bearing in 

which the shaft is- rotatable 

Ji^T,?^ resilient ring is disposed in a 
^Tt seal ring 

ttfi^f- "^^^ "^ff ^« mounted at the 
tree end of a flexible metallic bellows dis- 
posed concentrically around the sS £S 75 

P^t^ a ste^^^^^ 

^I"^. agaiMt the rubbini^ rin^ 
't ^"^^^ ""^^ rotates ^ S; 

-UJliBOlf. SOGERS & CO , 
u • T -r, ^S»»*s for Applicants 
Bndgo House 181. QueS Yicteria Street. 

Iicmdon, B.O.4.. - .. 
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COMPLETE SPECmOATION 
Improvements in or relating to Shaft Seals 



"We, The British Thermostat Com- 
PA^^: LiiiiTiSD, a British Coiupauy, of 
Teddington Works, Windmill Road, Sun- 
bury-on-TlLames, Middlesex, do hereby 
5 declare the nature of this invention and in 
what manner the same is to be performed, 
to be particularly described and ascer- 
tained in and by the folloTvinff state- 
ment: — 

10 This invention relates to shaft seals or 
packless g'lands of the kind Tv^herein an 
annular rin^ carried by the shaft makes 
rubbing contact with a fixed ring, the 
engagement between these two components 
16 being maintained by .resilient means. In 
shaft seals of this " character the^ said 
resilient means are frequently constituted 
by a flexible metallic bellows which also 
forms a sealing component between its 

2Q anchorage and the rinsr component to 
which it is connected. It is the abject of 
the present invention to^ provide improve- 
ments in the construction of shaft seals 
designed to avoid serious leakage of liquid 

^ in the event of the bellows becoming 
punctured and also a means of damping 
out vibration a"t the seal face. 
* According to the invention an improved 
shaft seal is provided comprising an annu- 

•'0 lap ring supported by and rotating with 
the rotatable shaft and. a non-rotatable 
ring supported by the shaft housing, one 
of said rings being urged axiallv into 
rubbing contact with .the other and being 

35 sealed to its support member by a flexible 
bellows, characterised in that a further 
sealing means co-operates with a member 
carried by one end of said flexible bellows 
for the purpose of preventinsr leakage of 

40 liquid in the event of failure of the 
bellows. ^• 

In order that the present.invention shall 
be fxilly understood two preferred em- 
bodiments thereof will now be described 

46 with reference to the accompanying draw- 
ings wherein: — 

Fig. 1 is a sectional elevation of one 
preferred embodiment , and 

Fig. 2 is a sectional elevation of an 

60 alternative embodimep.t. 

It is to be understood that onlv those 
components necessary for a full under- 
standing of the invention have been illus- 
trated in the accompanying drawings. 

86 As shown in Fig. 1. a shaft 1 rotatably 
mounted in a housing 2 has^ fixedly 
secured thereon an annular rubbing rinsr 
f3. To an en^ wall 4 of the said housing 
is secured by means of bolt^^ 5 an annular 

60 plate 6 the inner edge of which lies con- 



centric with, yet spaced from, the said 
rotatable shaft 1. To the internal face 7 
of this end plate G is secured a flexible 
metallic bellows S whose free axially mov- 
able end 9 carries an annular sealing ring 65 
10 which latter is urged under the tension 
of the bellows into rubbing contact with 
the annular nibbing" rin^s: 3 mounted on 
tEe shaft. Thus in addition to serving as 
a resilient means whereby the^ axially 70 
movable sealing ring 10 is urged into rub- 
bing contact with the rotatable rubbing 
ring 3, the bellows provides an axially 
expandable sealing member between the 
ring 10 and its supporting end plate G 75 
carried by the housing. In order to pre- 
vent a serious leakage of liq^uid from a 
chamber 11 in the shaft housing, between 
the axially movable ring ID and its sup- 
porting end plate 6 in the event of the 8Clw 
bellows becoming punctured, an addi- 
tional sealing means is provided between 
the outer periphery of this sealing ring 
and the housinfr. As shown in Fig. 1 this 
additional sealing means consists of an 86 
annulus 12 of resilient material carried in 
a recess 13 formed around the outer peri- 
pheral edge of the sealing ring 10, this 
annulus being pressed into contact with 
the machined surface of an axial bore 14 90 
in the shaft housing 2 so as normally to 
prevent leakage therepast of liquid from 
the chamber 11 into contact wifl> the nxiter 
surface of the bellows. Where oil is the 
liquid to be confined by the shaft seal it 95 
is preferable to employ an annulus formed 
from synthetic rubber. 

In an alternative embodiment of the 
invention illustrated in Fig. 2 a rotatable 
shaft 15 is mounted in a housing 16 to an 100 
end wall 17 of which is secured b^ means 
of bolts 18 an annular end plate^ 19 the ^ 
inner edge of which lies concentric* with, v 
yet spaced from, the shaft 15. Fixedly 
secured against a shoulder 20 of the shaft 105 
for rotation therewith is an annular plate 
21 which is locked in position by means of 
a sleeve member 22 urged into contact 
therewith by a lock nut' 23 which ensrages 
upon a screw-threaded portion 24 of the 110 
shaft. To the face of the plate 21 engaged 
by the .sleeve member 22 is anchored one 
end of a flexible metallic bellows 25 tbt* 
axially movable end of which ha^ secured 
thereto an intemallv directed flansre 26 of 116 
a cylindrical member 27. To the outer 
face of the said internally directed flange 
26 is secured an annular sealing^ ring 28 
which latter is urrred by the axially ex- 
pandable bellows 25 into rubbing contact 120 



6 



653,608 



witli an internal face 29 ci the said annu- 
lar end plate 19 wMch. conatitntes a fixed 
rubbing ring. In addition to aerring as a 
resilient means tlie bellows 25 constitutes 
5 an axially expandable seal between tlie 
sealing ring 28 and its supporting annular 
plate 21 carried by the skaft. In order to 
prevent a serious leakage of liquid from 
the iiousing ctaniber 30 in tlie event of 

10 tie beUows 25 becoming punctured, an 
additional sealing means is provided be- 
tween the outer peripheral edg^ of the 
annular plate 21 to which the bellows is 
anchored and the internal face of the axi- 

lo ally movable cylindrical member 27 which 
carries the sealing ring 28. This addi- 
tional sealing means consists of an annu- 
luB 31 of resilient material retained in a 
channel formed around the outer peri- 

20 pbery of the annular plate 21 by a flanged 
member 32, this annulus being" pressed 
into contact with the said internal face of 
the axially movable cylindrical member 
so as to prevent the passage of liquid 

S5 therepast. 

It will be noted that in the embodi- 
ment of the invention shown in I*ig. 2 
the axially movable sealing ring which 
is supported by a "bellows is mounted for 

30 rotation with the shaft whereas in the em- 
bodiment shown in !Pig. 1 the axially mov- 
able sealing ring is non-rotatably sup- 
ported by a bellows secured to the shaft 
housing. 

36 As will be readily appreciated the annu- 
lus 12 shown in Fig. 1 may be adapted* to 
be carried by the housing 2 and be pressed 
into contact with the outer peripheral face 
of the axially movable sealing rin^ 10 

40 without departing from the scone of the 
present invention. Similarly, the annu- 
lus 31 shown in Pig. 2 may -be adapted 
to be carried by the axially movable cylin- 
drical member 27 and to he pressed into 

45 contact with the outer peripheral edge of 
the annular plate 21 or .an extension there- 
of. In addition to providing a' sealing 
means the_ annulus of resilient material 
employed in the emhodiments of the in- 

50 vention described above serves to prevent 
vibration of the axiallv movahle sealing 
ring carried by the bellows. As is common 
practice in the affc tha bellows may be pro- 
vided internally or externally with a 

55 spring to increase the tension wherehy the 
rubbinjr surfaces of the sealing, rings are 
urffed into contact. 

Having now particularly described and 
ascertained the nature of our said inven- 

60 tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. A shaft seal comprising an annular 



ring supported by and rotating with the 
rotatabl© shaft and a non-rotatable ring 65. 
supported by the shaft housing, one of 
sard"' rings beingj urged axially into rub- 
bing contact with the other and heing 
sealed to its support member by a flexible 
bellows, characterised in that a further TO 
sealing means co-operates with a member 
oaasried by one ynid of said fliexible bellows 
for the purpose of preventing leakage of 
liquid in the event of failure of the 
hellows. 75 

2. A shaft seal according to Claim 1 
wherein the flexible bellows is anchored at 
one end to the shaft housing and carries at 
its free end the said non-rotatable ring 
rwhich supports the addiMonal sealing 80 
means. 

3. A shaft seal according to Olaim 1 
wherein the flexible hellows is anchored to 
the shaft for rotation and carries at its 
free end the said axially movable ring 85 
forming a sealing ring, the anchorage of 
said bellows at tiie end remote from the 
seaJangidng bedyng arranged to support the 
additional sealing means. 

4. A shaft^ seal according to Olaim 1 or 90 
2 wherein said further sealing means con- 
sists_ of an annulus of resilient material 
retained in an annular recess in the outer 
peripheral edge of said non-rotatahle ring 
and arranged for engagement with the in- 95 
ternal surface of an axial bore provided in 
said shaft housing. 

5. A shaft seal according to Olaim 1 
wherein said further sealing means con- 
sists of an annulus of resilient material lOO 
cartried by said shaft housing «md 
arranged for engagement with the outer 
peripheral edge of said non-rotatahle ring. 

6. A shaft^ seal according to Claim 1 or 

3_ wherein said further sealing means con- 105 
sists^ of an annulus of resilient material 
carried by the outer peripheral edge of a 
plate fixedly secured to said shaft and pro^ 
viding the anchorage for the said hellows, 
said annulus being arranged for engage- 110 
ment with the internal surface of a cylin- 
drical ^tension formed on or secured to 
said axially movable ring. 

7. A shaft seal acoordinf? to Olaim 1 or 

3^ wherein said further sealing means con- 115 
sists^ of an annulus of resilient material 
carried by the internal surface of a cylin- 
drical extension formed on or secured to 
the axially movable ring, the said annulus 
being arranged for. engagement with the 120 
outer^ edge of a plate fixed to the shaft or 
a cylindrical extension of said plate. 

8. A shaft seal arranged constructed 
and adapted to operate as described here- 
in with ref^ence to ihe accompanying 125 
drawings. 
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